T echnology has outpaced the capacity of researchers performing research on human participants to interpret all data generated and handle those data responsibly. This poses a critical challenge to existing rules governing human subjects research. 1 The technologies used in research to generate images, scans, and data can now produce so much information that there is significant potential for incidental findings (IFs), findings generated in the course of research but beyond the aims of the study. 2 Neuroimaging scans may visualize the entire brain and even the entire head; computed tomography (CT) colonography research may visualize the entire torso, from the base of the lungs to the pubis; genetics studies may reveal "extra" and sometimes unwanted information about the family, such as misattributed paternity and undisclosed adoption; and genomic microarray research increasingly involves whole-genome analysis (WGA) revealing an individual's complete genotype, with enormous potential for uncovering unexpected information about an individual's genetics and risks of developing future conditions.
Generating massive amounts of information by sophisticated research technologies raises questions about how this information should be managed. Jack Balkin and others have written about the rise of the surveillance state created by computer technology, producing vast amounts of information about individuals' phone calls, spending habits, and computer searches. 3 Yet this is nothing compared to the capacity of genomic microarrays to sequence the three billion base pairs in your genome or full-body magnetic resonance imaging (MRI) to generate a detailed scan of the inside of your entire body. Generating this kind of biomedical information raises a fundamental question: what duties do researchers owe to human subjects in the discovery and management of data generated by research? We focus on a crucial aspect of this issue: Law and Values in Health, Environment & the Life Sciences (www.lifesci. consortium.umn.edu Current law and federal regulations offer no direct guidance on how to deal with IFs in research, nor is there adequate professional or institutional guidance. 4 The problem of IFs in research was little recognized and seldom discussed until recently. Yet studies report that neuroimaging reveals IFs in up to 47 percent of supposedly normal adult control research participants, 5 though the prevalence of IFs varies with the population examined. 6 CT colonography reveals extracolonic findings in about half of scans in asymptomatic participant populations. 7 Genetic family studies are estimated to reveal misattributed paternity in about 10 percent of research participants in the general population, though this percentage is difficult to verify. 8 Despite the potential to generate IFs during the course of research, researchers, Institutional Review Boards (IRBs), and universities have been conducting research with no agreement that they have any responsibility to address and report IFs. Research currently proceeds with no consensus that researchers have duties to analyze anomalies spotted, secure a clinical consult to verify the existence of these IFs, and offer to disclose verified IFs of likely importance to the research participant. Research protocols may thus fail to address the problem of IFs at all, much less set up a pathway for handling them should they arise, and IRBs, funders, and relevant professional societies seem to offer little guidance. 9 Against this background, this article attempts a leap forward. We argue that researchers owe research participants duties that are both ethical and legal obligations: to disclose in the informed consent process the possibility of discovering IFs and the plan for management; to recognize an IF that arises during the course of research; to verify the presence of the IF and evaluate its probable importance, obtaining expert consultation if necessary; and to offer to disclose an IF of likely clinical or reproductive importance to the research participant. These duties should apply even in large-scale human subjects research using genomic microarrays and in reanalysis of archived data sets when the research participant is identifiable.
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Our analysis focuses on genetic and genomic research as well as imaging research, two research domains in which IFs are emerging, raising pressing questions of how to handle them. To explore these broad research domains, we examine functional magnetic resonance imaging (fMRI) research, CT colonography research, genetic family studies, and research using genomic microarrays. We examine the problem of IFs across these four research approaches in imaging and genetics/genomic because they span a spectrum of research contexts, research participant populations, and data types. They also pose the potential for banking samples, images, or data for future studies that may themselves yield IFs. Although we focus on these four areas, we generate an analysis that can and should be applied more broadly. We advocate researcher duties that should be applied to any human subjects research generating IFs.
This article first offers background by defining "incidental findings," illuminating underlying concepts critical to the discussion. Part II traces the ethical and legal theories supporting our finding of an overarching duty on the part of researchers to manage IFs. Part III then specifies researcher duties to manage IFs: to develop a plan for management in the research protocol, discuss the possibility of and management plan for IFs in the informed consent process, as well as address, evaluate, and offer to communicate IFs of likely clinical or reproductive significance to research participants when they arise. We recommend a pathway to be followed in handling IFs in research and unpack the implications -a new vision of researcher duties and research participant rights in the age of powerful research technologies routinely generating IFs. Our recommendations challenge the traditional research/clinical divide, advocating a set of researcher duties based on law and ethics.
Research currently proceeds with no consensus that researchers have duties to analyze anomalies spotted, secure a clinical consult to verify the existence of these IFs, and offer to disclose verified IFs of likely importance to the research participant. Research protocols may thus fail to address the problem of IFs at all, much less set up a pathway for handling them should they arise, and IRBs, funders, and relevant professional societies seem to offer little guidance.
I. Incidental Findings: Definition and Underlying Considerations
An incidental finding (IF) is "a finding concerning an individual research participant that has potential health or reproductive importance and is discovered in the course of conducting research but is beyond the aims of the study." 10 IFs range from those that have clear clinical significance and reveal conditions that can be treated (e.g., a large bright area on an MRI indicating a life-threatening but operable brain tumor or a genetic mutation known to predispose to a lifethreatening disease with a known treatment) to those whose clinical meaning is unknown (e.g., a small blip on an MRI or a series of repeating nucleotide sequence information on a gene chip, when the significance of each is unknown).
There are also multiple actors involved in human subjects research relevant to any discussion of IFs: research participants; researchers, including principal investigators and other project personnel; federal regulatory agencies, including the Department of Health and Human Services (DHHS) and the Food and Drug Administration (FDA); institutions, including academic and medical institutions; institutional bodies, including IRBs, data safety monitoring boards (DSMBs), and other ethics-oriented committees; clinical consultants who may be involved if their opinion is solicited on the IF; and funding sources. Care must be taken to avoid confusing these actors when discussing duties arising from research. In this article, we focus on the duties owed by researchers to human research participants. 11 Ensuring that these duties are fulfilled, however, will inevitably involve IRBs approving and overseeing research, funders setting research budgets allowing resources to address IFs, and others.
We note that IFs will also arise in a range of contexts, including the following: research undertaken by an M.D., Ph.D., or other professional; research conducted in a strictly research setting; and research conducted in a clinical setting, including when the researcher is also the treating physician. Note that for the purposes of this article, we assume the researcher is not wearing two hats, serving as both researcher and treating physician to the research participant; our goal is to analyze researcher duties, though an individual researcher who is also the research participant's clinician may have both researcher duties and clinician duties. Additional variations in the research scenario arise depending on the research participant population involved; pediatric research raises special concerns, 12 and the federal regulations require further protections for pediatric subjects. 13 Similarly, adult research participants with diminished capacity may also require additional processes for managing IFs. 14 IFs may seem at first blush a minor or peripheral concern. On closer scrutiny, however, IFs raise fundamental questions. They challenge the traditional line currently drawn between physician duties to patients and researcher duties to human research participants in bioethics and health law. 15 Clinicians owe patients a duty of care, which if breached, exposes clinicians to malpractice liability. Researchers, on the other hand, have until very recently been held to owe research participants few, if any, duties of clinical care enforceable in tort or contract law. 16 This distinction has been grounded in the view that researchers are scientists rather than physicians and therefore do not have the same obligations. 17 Some recent literature suggests, however, that there may be an intermediate researcher duty of care, distinct from that of physicians. Henry Richardson and Leah Belsky, for example, frame this as an ancillary-care obligation grounded on the subject's vulnerability and entrustment of her well-being to the researcher. 18 In contrast, Alan Milstein suggests that researchers should be held to the same duties of care as physicians. 19 However, entirely collapsing research and clinical duties in this manner would be problematic, as the relationship between the research participant and researcher is very often not that of a patient and physician. The challenge is to reformulate the duties of researchers themselves toward research participants in light of important clinical information that researchers may discover in the form of incidental findings.
IFs may seem at first blush a minor or peripheral concern. On closer scrutiny, however, IFs raise fundamental questions. They challenge the traditional line currently drawn between physician duties to patients and researcher duties to human research participants in bioethics and health law.
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One distinction is crucial as a starting point for this discussion: IFs are different from individual research participants' research results, information on the variables under study in pursuit of the study aims. IFs arise in the conduct of research but do not directly relate to the aims of the study. A substantial literature debates the wisdom of returning individual research results to research participants, revealing a rift between a culture of disclosure and one of nondisclosure. 20 The debate focuses on whether disclosure should be broad or narrow, perhaps conditioned on the quality of the research information and the potential utility of the information to research participants. Some commentators argue that participants are entitled to information about themselves, especially when they request it. 21 Others argue that researchers should convey little information, if any, back to the research participant. 22 A common argument for the latter position is that researchers are performing research, not clinical care, and thus are not obligated to return information of potential clinical importance; indeed, returning such information may encourage the therapeutic misconception. 23 Further bolstering the argument for silence, some claim that the clinical import of much information generated in research is unknown; 24 they have insisted that returning this information might cause unnecessary alarm to research participants. 25 Indeed, some consent forms either say nothing about the possibility of incidental findings or expressly disclaim responsibility for disclosing them. 26 In large-scale research on big datasets (whether those datasets aggregate genomic or imaging data), many commentators argue that researchers cannot track huge numbers of participants, cannot locate them reliably over time, 27 and have no budget to report information back to participants, much less offer genetic counseling or follow-up. 28 In addition, researchers analyzing archived data may, in fact, be secondary users who did not collect the data and never had direct contact with the research participants, but retrieved the data from a databank or data repository. Indeed, archived data may have been stripped of individual research participant identifiers, making it difficult to return information to participants at all. 29 Arguably such anonymization means that analysis of the data is no longer human subjects research governed by the federal regulations on such research anyway. 30 Federal authorities have begun developing statements on returning individual research results in the context of genomic research. These statements vary, but recognize that there are circumstances in which researchers should offer individual research results to research participants. 31 Because it can be difficult to distinguish research results from IFs in large-scale genomic "discovery" research whose research aims are open-ended (e.g., to look for phenotype-genotype correlations), some of these statements may have implications for IFs. Discussion of IFs discovered in archival genetic and genomic research has already begun, 32 though the implications of IFs for data repositoriessuch as the National Institutes of Health (NIH) repository for genome-wide association studies (GWAS) 33 or a public repository for fMRI studies 34 -have yet to be fully addressed. Indeed, both HHS and the Office for Human Research Protections (OHRP) have taken the position that research on archived data that has been anonymized is exempt from regulation by the Common Rule. 35 As a financial matter, an IF discovered during the course of research can increase the cost and burden to the research enterprise and institutions supporting medical research. Any increase in researchers' responsibilities in terms of verifying and offering to disclose an IF may inhibit research by increasing the cost of the research itself. Institutions, IRBs, and researchers will have to determine how to handle these additional costs, particularly whether they will be included in the research budget or expressly excluded. Striking the Any increase in researchers' responsibilities in terms of verifying and offering to disclose an IF may inhibit research by increasing the cost of the research itself. Institutions, IRBs, and researchers will have to determine how to handle these additional costs, particularly whether they will be included in the research budget or expressly excluded. Striking the right balance between necessary management of IFs and containment of research costs will be important.
right balance between necessary management of IFs and containment of research costs will be important.
Some recent case law suggests that a legal trend may be emerging toward recognizing an obligation on the part of a researcher to provide a research participant with information acquired from a study, when that information has clinical implications for the participant. 36 Courts have not yet resolved whether there is a researcher duty to share research information. 37 However, a recent article notes that "researchers should expect that research participants will begin to assert their right of access." 38 For the purposes of this article, we make a distinction between (1) researcher obligations to recognize, analyze, and offer to disclose IFs, and (2) researcher duties to supply research data to an individual research participant at the participant's request. The Health Insurance Portability and Accountability Act (HIPAA) Privacy Rule gives individuals a right of access to "protected health information" which may include research data under some circumstances; 39 both NIH and NHGRI have issued guidance regarding the extent of this right of access in research. 40 Any researcher within a "covered entity" 41 may be subject to the Privacy Rule unless an exemption applies. 42 However, those rules speak to researcher duties when a research participant initiates a request for information generated in research. We address something distinct in this paper -researcher obligations to manage IFs apart from any research participant request.
In the next section we articulate the ethical and legal bases for researcher duties to plan for, address, evaluate, and ultimately offer to communicate certain IFs to research participants.
II. Grounding Researcher Duties: Ethical and Legal Sources
As we discuss below, the research ethics literature has begun to urge that researchers may owe more to participants than existing policies provide. This ethical discourse has been complemented by increased attention in the law to participants' rights and researcher duties. 43 Below, we set forth the ethical and legal foundations of researcher duties to manage IFs.
A. Sources of Ethical Duties
We argue that researchers have an ethical duty to manage IFs based on the convergence of a number of important ethical concepts. Other papers in this symposium focus on the ethics arguments, so we touch on them only briefly here in order to move on to law. The ethics literature that directly discusses IFs in research is still relatively sparse. 44 There appears to be a shared sense that researchers do shoulder an ethical duty to manage IFs, though the reasons for this position diverge. This duty is based partly on the need to address IFs in order to preserve the scientific integrity of a study; 45 if supposedly "normal controls" are actually not "normal," for example, treating them as such may confound the data. Thus, Robert Grossman and James Bernat discuss the need to address findings that "may actually confound the results of the scientific study." 46 Judy Illes et al. also discuss preserving the integrity of the study as only one reason for a duty to address and manage IFs. 47 Support for a duty to manage IFs can also be grounded in concern for research participants' welfare. 52 Grossman and Bernat argue that "[w] hen an important abnormality is present, the subject trusts that the research team will observe it." 53 Some might argue that this trust and expectation is based on the therapeutic misconception, 54 but other commentators offer arguments that complement those of Grossman and Bernat. Richardson and Belsky similarly focus on trust, arguing that because research participants entrust aspects of their well-being to researchers, those How researchers choose to manage IFs specifically can greatly affect the well-being of participants, particularly when a life-threatening but treatable finding is discovered.
journal of law, medicine & ethics SYMPOSIUM researchers have a duty to manage IFs as part of their ancillary-care obligations. 55 Richardson and Belsky develop a model of partial entrustment based on the elements of discretion and vulnerability in research: research participants authorize researchers "to employ significant personal judgment in deciding how to act on the behalf of [the participants]," thus conferring discretion, and how researchers exercise that discretion will affect the participants' well-being, because of their vulnerability. 56 How researchers choose to manage IFs specifically can greatly affect the well-being of participants, particularly when a life-threatening but treatable finding is discovered. Richardson and Belsky state, for example, that fMRI researchers "generally have a responsibility to do diagnostic readings of brain scans and to follow up appropriately"; they contend that objections to this demand on researchers' time are overcome by the fact that some IFs may be highly significant and may even require urgent clinical referral. 57 A third justification is based on the respect for research participants' autonomy. 58 This principle is commonly understood as "respect for persons" and incorporates the ethical conviction that "individuals should be treated as autonomous agents." 59 Such respect suggests that research participants have a "presumptive entitlement" to information about themselves. 60 Respect for persons includes a respect for participants' self-determination and consequent need for information relevant to their health and wellbeing: "[i]t would be disrespectful to treat research volunteers as conduits for generating scientific data without giving due consideration to their interest in receiving information about themselves derived from their participation in research." 61 These justifications together suggest that a duty to manage IFs does exist. More broadly, they suggest that the research enterprise indeed owes more to research participants than it currently provides.
B. Sources of Legal Duties
We argue that, in keeping with their ethical duties, researchers have a legal obligation to offer findings of likely clinical or reproductive significance to research participants. From this obligation arises the following duties: (1) a duty to develop a management plan for IFs in the research protocol; (2) a duty to discuss the possibility of IFs during the informed consent process and reveal how IFs will be managed; (3) a duty to address IFs in data; (4) a duty to verify the presence of an IF and assess whether the IF has probable clinical or reproductive significance; and (5) a duty to offer to disclose IFs of likely clinical or reproductive significance to the research participant.
This section will discuss legal theories regarding researcher duties. We emphasize that the fear of legal liability should not drive the evolution of duties regarding IFs; this is a multidisciplinary problem that requires collaborative scientific, medical, ethics, and legal analysis. But law is certainly relevant. Researchers, IRBs, institutions sponsoring research (such as universities), research funders (such as NIH), and those overseeing research (such as OHRP) should address the problem of IFs now, rather than awaiting litigation or explicit regulation.
The law germane to IFs derives from two main sources: administrative and regulatory law (including the federal DHHS Common Rule and its FDA variant 62 governing human subjects research) and the law emerging in litigated cases. Federal administrative actions (e.g., by OHRP) are primarily directed at research institutions and arise from the federal regulations on human subjects research. However, injured research participants are increasingly trying to impose liability on researchers, research institutions, and even IRBs and IRB members as defendants. 63 
Duties Under Federal Research Regulations
While neither the Common Rule nor the FDA regulations explicitly addresses IFs, several of their provisions are relevant to the management of IFs and are discussed below. 64 The duties enumerated in the regulations are enforced by federal agencies against a research institution for violation. Plaintiff-research participants have also attempted to enforce the regulations through various theories (as discussed further below), but these attempts have so far largely failed.
The federal research regulations have several requirements that suggest how IFs should be addressed in the research protocol. The IRB reviewing a proposed Whenever individuals participate in genetic, genomic, or imaging research, they risk discovery of an IF. Finding out about an IF may impose psychological burden, the financial burden of follow-up assessment, and risk of bad sequelae from the follow-up tests.
research protocol must "determine that… [r] isks to subjects are minimized." 65 Whenever individuals participate in genetic, genomic, or imaging research, they risk discovery of an IF. Finding out about an IF may impose psychological burden, the financial burden of follow-up assessment, and risk of bad sequelae from the follow-up tests. Moreover, not all IFs will turn out to be genuine findings; some will be false-positives. This adds to the risk for research participants. Yet there is also a risk that researchers will fail to notice an IF of high clinical importance, and research participants will thus lose a chance to avoid or ameliorate serious clinical consequences. This is the risk of a false-negative. The regulatory duty to minimize all of these risks suggests the obligation to create a solid plan to address IFs in the course of research.
That plan will need to include means of verifying IFs and then offering them to research participants in a way that minimizes the psychological burden. In order to minimize psychological harm and ensure that participants understand the significance of the information presented, the OHRP IRB Guidebook states that investigators conducting genetics research should provide genetic counseling when any genetic information, explicitly including the possibility of IFs, is given to research participants; 66 these considerations are also important in the imaging context. Thus, minimizing risk may require that, if the research protocol calls for IFs to be offered to participants, there be adequate provisions to avert harm to participants from that disclosure. In addition, an IRB shall also determine that " [r] isks to subjects are reasonable in relation to anticipated benefits, if any, to subjects." 67 The reality is that IFs both pose risks and may offer benefits, information that may even prove life-saving in some cases. Researchers and IRBs seeking to fulfill the regulatory mandate to seek a reasonable balance of risks and benefits will need to consider what kinds of IFs the study is likely to produce and how they can best be managed to minimize harms while realizing any benefits.
The regulations also have several provisions that can be interpreted to require the disclosure of the risks and benefits of IFs in the informed consent process. The regulations provide that in obtaining the research participant's informed consent, "[a] description of any reasonably foreseeable risks or discomforts to the subject" and "[a] description of any benefits to the subject or to others which may reasonably be expected from the research" must be provided to the subject. 68 The regulations require additional elements of informed consent in appropriate studies, including " [a] statement that the particular treatment or procedure may involve risks to the subject…which are currently unforeseeable;…[a]ny additional costs to the subject that may result from participation in the research;…[and a] statement that significant new findings developed during the course of the research which may relate to the subject's willingness to continue participation will be provided to the subject." 69 All three of these additional elements speak to IFs, requiring researchers to address the unexpected risk of facing an IF, the ensuing costs of pursuing clinical follow-up, and the fact that discovering a clinically significant IF may mean that the research participant will no longer wish to participate in the research but instead want to focus on clinical assessment of the IF. IRBs are also permitted by the regulations to require that additional information be given to subjects when in the IRB's judgment this information would be protective of the rights or welfare of the subjects. 70 This catch-all also invites the IRB to consider requiring the investigator to address IFs in the consent process.
Importantly, the regulations forbid exculpatory language in the informed consent process, whether oral or written. 71 This is language "through which the subject or the representative is made to waive or appear to waive any of the subject's legal rights, or appears to release the investigator, the sponsor, the institution or its agents from liability or negligence." 72 This would seem to raise questions about consent forms that disclaim any researcher or institutional responsibility for managing IFs and include language claiming to immu-
The fear of legal liability should not drive the evolution of duties regarding IFs; this is a multidisciplinary problem that requires collaborative scientific, medical, ethics, and legal analysis. Researchers, IRBs, institutions sponsoring research, research funders, and those overseeing research should address the problem of IFs now, rather than awaiting litigation or explicit regulation.
journal of law, medicine & ethics SYMPOSIUM nize researchers or their institution from any legal consequences or liability for failing to warn research participants of IFs with serious clinical implications. Thus, all of these regulatory provisions seem a source of responsibilities devolving both on researchers and IRBs. Note that both the Common Rule and the FDA regulations regarding human subjects research articulate procedures for non-compliance, including investigation of the research institution and suspension of research. 73 OHRP's enforcement of the Common Rule begins with a letter of inquiry to officials at the research institution and may lead to telephone interviews of institutional personnel or onsite visits. Eventual outcomes of the process include required corrective actions, withdrawal of institutional assurance approval, or for the most egregious cases, suspension or government-wide debarment of the institution or the investigator. 74 Although research participants have attempted to bring claims to enforce violations of the regulations, to date no court has held that either the Common Rule or the FDA regulations provide participants with the right to bring a private cause of action and recover damages. 75 An early federal district court decision left open the question of whether a private cause of action arises out of the Common Rule. 76 However, later attempts by research participants to assert that violation of the Common Rule gives rise to a private cause of action have been rejected by federal district courts. 77 The Supreme Court has likewise indicated that the Food, Drug, and Cosmetic Act (FDCA) regulations do not confer a private right of action. 78 Research participants have also attempted to enforce the Common Rule and the FDA regulations via the Civil Rights Act, 42 U.S.C. § 1983, but these cases have been unsuccessful as well. 79 The Civil Rights Act provides for a civil action for deprivation of rights "secured by the Constitution and laws." 80 Wright v 83 According to the court, Congress had "contemplated, but ultimately rejected, a statutory mechanism for the compensation of individuals and their families for injuries resulting from their participation in human subjects research." 84 In other unsuccessful claims, research participants have asserted third-party beneficiary status arising out of contract or argued violation of ethical principles articulated in the Belmont Report. In Wright, research participants attempted to assert that they were the third-party beneficiaries of the assurance agreement that the research institution would abide by the federal regulatory requirements on human subjects research and present research to an IRB for approval. 85 The court rejected this argument because there was no language in the assurance agreement that provided research participants with an actionable right. More recently, in Washington University v. Catalona, research participants brought an action arguing that Washington University did not abide by the ethical principles of the Belmont Report and thus violated its assurance to DHHS. 86 The court found that the research participants were neither parties to, nor third-party beneficiaries of, a government contract (i.e., the assurance agreement) and therefore had no private cause of action to enforce the terms of the contract, 87 a holding that was affirmed by the 8th Circuit. 88 Grimes and Blaz suggest that researchers indeed have legally cognizable duties towards research participants, although the scope of these duties is not yet well-defined. Of these two cases, Grimes is the more important for analysis of IFs because the court found a special relationship giving rise to a duty even though the risks of lead-paint exposure were not directly caused by the research or the research institution.
Duties Under State Common Law
Research subjects have also claimed that researchers have duties arising under state common law doctrines grounded in tort, property, or contract. 89 To bring a tort action in negligence, a court must recognize a relationship between the parties that creates a duty of care; the physician-patient relationship is one such special relationship, and breach of consequent duties gives rise to a medical malpractice action. 90 When there is no existing relationship, courts will apply an ordinary negligence standard, meaning a failure to use reasonable care under the circumstances. The existence of a particular researcher duty of care toward a participant depends on a court recognizing a special relationship between them that imposes a standard of care higher than an ordinary negligence standard. 91 One state court recognized this type of relationship when the researchers had entered into informed consent agreements with the families, agreed to share results with them, and interacted with the families throughout the research project. 92 The court found that when such a special relationship existed and there was a violation of the federal regulations regarding informed consent agreements, the research participants could sue in state court for negligence. 93 The court also found researcher duties to be consistent with international ethics statements such as the Nuremberg Code. 94 When there is an existing doctor-patient relationship and patients are also research subjects, courts may treat these cases as a type of medical malpractice. 95 For example, Moore v. Regents of the University of California recognized that plaintiff could bring an action for breach of the physician's fiduciary duty of care when Moore's doctor had removed his spleen and taken bodily samples for non-therapeutic use in deriving a cell line. The court did not address the injuries to Moore as a form of human subjects research performed without consent because the doctor-patient relationship already existed. 96 Courts that do not recognize research cases as falling under the umbrella of medical malpractice apply an ordinary negligence standard rather than finding a special researcher duty of care. 97 However, this approach has been criticized. Under the ordinary negligence standard, "investigators in sophisticated clinical studies would owe their subjects nothing more than the same ordinary prudence that any citizen owes his fellow citizens -a standard quite likely too lenient." 98 At least one court has distinguished research from clinical care and imposed a researcher standard of care on a researcher with no clinical relationship to the research participant. This case hinged on the court's reading of an existing state statute regarding the standard of care for informed consent related to health care treatment. 99 Although the court did not address the general relationship between researchers and research participants, they found that "the degree of required disclosure of risks is higher than in the nontherapeutic context" under the North Carolina statute. 100 In this case, Whitlock v. Duke University, plaintiff took part in experimental simulated deep dives as part of research on highpressure nervous syndrome, but suffered organic brain damage. 101 Finding that the state statute did not apply, the court turned to the federal regulations to help determine the standard for informed consent in the non-therapeutic research context, holding that informed consent should be consistent with the federal regulations requiring "[a] description of any reasonably foreseeable risks…to the subject." 102 The court ultimately held that there was no breach of the researcher duty to inform the research participant of reasonably foreseeable risks because evidence in the case indicated that organic brain damage was "not a risk to be reasonably expected." 103 The Fourth Circuit Court of Appeals affirmed. 104 Two courts have recognized a special relationship between researchers and research participants in the absence of a physician-patient relationship. 105 Grimes v. Kennedy Krieger Institute, which discussed researcher duties extensively, has drawn more attention as well as controversy. Grimes involved research on lead-paint abatement in homes rented to families with young children; the researchers at Kennedy Krieger Institute (KKI) analyzed blood lead levels of the children in order to determine the effectiveness of varying degrees of abatement. 106 The research participant plaintiffs were children found by the study to have elevated blood-lead levels; they claimed that KKI had failed to warn them of the lead-paint hazards that
The existence of a particular researcher duty of care toward a participant depends on a court recognizing a special relationship between them that imposes a standard of care higher than an ordinary negligence standard. it knew or should have known existed in the plaintiffs' homes. 107 The Maryland Court of Appeals held that "the very nature of nontherapeutic research on human subjects can, and normally will, create special relationships out of which duties arise." 108 Grimes stated that researchers are generally in a better position to "anticipate, discover, and understand the potential risks to the health" of research participants 109 and found a duty arising out of researchers' superior knowledge, given that participants are "often poorly placed to protect themselves from risk." 110 The court held that informed consent requirements under the federal regulations create a duty of care arising out of that relationship, a breach of which was actionable under state law. 111 The court looked to the Nuremberg Code for further support, finding that it "speaks strongly to the existence of special relationships imposing ethical duties" on researchers. 112 The court thus vacated the lower court decision and remanded the case. 113 Prior to Grimes, a federal trial court in Illinois also found a special relationship between researcher and research participant. Blaz v. Michael Reese Hospital Foundation 114 involved patients at Michael Reese Hospital Foundation treated with x-ray therapy for benign conditions from 1930 to 1960, including plaintiff Joel Blaz. 115 The hospital set up a follow-up program in 1974 to gather data and conduct research on the patients subjected to the x-ray therapy. 116 The program contacted Blaz in 1975 to notify him that he was at increased risk of developing thyroid tumors because of the treatment and again in 1976, giving similar information and inviting him to return to the hospital for evaluation and treatment at his own expense, which he declined. 117 In 1981, Dr. Schneider (the physician in charge of the follow-up program) sent a letter and a questionnaire, which Blaz received but did not return. 118 The letter stated that the purpose of the questionnaire was to "investigate the long term health implications" and "determine the possible associated risks" of the childhood radiation treatments that Blaz and others had undergone. 119 The letter did not disclose the fact that the hospital had discovered strong evidence of a connection between the treatment and tumor development. 120 In 1987 Blaz was diagnosed with a neural tumor. 121 In 1996 Blaz sued the hospital and Dr. Schneider, alleging that they failed to notify him of their findings that he might be at greater risk of neural tumors in a way that might have permitted their earlier detection and removal or other treatment. 122 The court stated that "[a] duty to warn exists when there is 'unequal knowledge and the defendant possessed of such knowledge, knows or should know that harm might occur if no warning is given.'" 123 The court held that Dr. Schneider's position researching the effects of treatments and contacting patients who were previously subjected to them created a special relationship under state law that conferred a duty, even absent a physician-patient relationship. 124 The court found negligence based on the general criteria established by the Illinois Supreme Court: 125 (1) whether the harm was "reasonably foreseeable," 126 (2) the likelihood of the injury, (3) the magnitude of the burden of guarding against the injury, and (4) the consequences of placing that burden upon the defendant. 127 Grimes and Blaz suggest that researchers indeed have legally cognizable duties towards research participants, although the scope of these duties is not yet well-defined. Of these two cases, Grimes is the more important for analysis of IFs because the court found a special relationship giving rise to a duty even though the risks of lead-paint exposure were not directly caused by the research or the research institution. 128 Courts would seem most inclined to impose a legal duty when researchers could have prevented a serious harm to a research participant by disclosing information. Jennifer Kulynych recognizes the possible implications of this holding (especially the court's criticisms Informed by the discussed cases in the clinical context that recognize that a physician may have a duty to transmit information to a patient that will or could avert future harm, it is arguable that these core elements are present in the case of IFs with serious clinical implications. Like the health care professional, the researcher has knowledge of foreseeable harm. The researcher is also in a position to convey that information to the participant and avert or lessen possible harm.
of the KKI researchers for failure to warn promptly) for neuroimaging research: researchers would have to anticipate "comparable disclosure issues that might arise in an imaging protocol, should researchers detect a potentially harmful medical condition of which the subject is unaware." 129 These concerns can also be extended to the other research domains in which researchers encounter IFs. Thus, the Common Rule has been used to show a relationship between the researcher and the research participant triggering certain duties recognized under state law. 130 For example, the Grimes court stated that, while there were genuine disputes of material fact to be examined on remand, the duty of informed consent within the federal regulations creates a relationship and therefore, a duty of care as a matter of Maryland state law. 131 In Vodopest v. McGregor, the court stated that the federal regulations are "strong evidence that a medical researcher should not be allowed to conduct research on human beings without being held to the normal duty of care," implying the existence of a relationship imposing a duty of care. 132 Thus far, the use of the Common Rule to show a researcher duty of care has focused on issues of informed consent, 133 but the logic could certainly be extended to other provisions of the Common Rule. Moreover, the regulations have also been read in conjunction with other important declarations of research obligations, such as the Nuremberg Code and the Declaration of Helsinki, which address researchers' obligations beyond obtaining informed consent, and thus would similarly ground broader duties. 134 Beyond using the federal regulations, cases have presented causes of action based on the failure to warn, or breach of a duty to warn, which may be relevant to researcher duties to communicate IFs to research participants. There have not been many cases in the research context raising claims of duty to warn, so it is informative to examine this theory in the clinical context. Pate v. Threlkel involved a doctor who knew that his female patient was afflicted with a genetically transferable disease, medullary thyroid carcinoma. 135 The suit was brought by the patient's daughter against the doctor for failure to warn the mother of the disease and of the risks to her children of inheriting the disease. The plaintiff argued that had her mother been told of the genetic condition, she would have tested her children, discovered that the plaintiff was afflicted, and taken preventative action. 136 The Florida Supreme Court found that when the prevailing standard of care imposed a duty on a physician to warn a patient of a genetically transferable disease, that duty extended to third parties who clearly stood to benefit from that information. 137 However, the duty was limited to warning the patient of the disease, and that patient was then in the position to inform relevant third parties. 138 Wrongful life and wrongful birth cases raise similar issues, as when the New Jersey Supreme court found actionable a pediatrician's failure to warn parents of their first child's cystic fibrosis diagnosis early enough to prevent the birth of a second child affected by the disease. 139 Some of the more controversial physician duty-towarn cases have found a duty to warn third parties of possible physical harm inflicted by the patient. 140 Perhaps the most famous duty-to-warn case is Tarasoff v. Regents of the University of California, in which the court imposed a duty on the therapist to disclose grave potential harm, though the victim was a third-party to the therapist-patient relationship, and such disclosure required the therapist to violate a duty of confidentiality toward the patient. 141 Note, however, that controversy over duties to warn third parties are not relevant to the core IF case in which the question is the researchers duty to warn the research participant him-or herself. While it is possible to imagine an IF case, especially regarding a genetic or genomic IF, in which a relative tries to sue for failure to warn the relative, we are focusing here on the simpler duties of a researcher to warn the research participant.
Informed by the above cases in the clinical context that recognize that a physician may have a duty to transmit information to a patient that will or could avert future harm, it is arguable that these core elements are present in the case of IFs with serious clinical implications. Like the health care professional, the researcher has knowledge of foreseeable harm. The researcher is also in a position to convey that information to the participant and avert or lessen possible harm.
Many state courts allow recovery for "loss of a chance," especially in medical contexts. 142 Commonly the doctrine is applied in medical malpractice cases, but can be applied more broadly. 143 A number of courts have used the doctrine to allow recovery for "failure to protect a person from a pre-existing condition." 144 In these scenarios, the defendant has not created the underlying risk, but has failed to use due care to identify and alert the plaintiff to the risk. For example, "[w]here a physician is negligent in diagnosing a disease, and the resulting delay reduces the plaintiff 's chance of survival…, a strong argument can be made that the physician should be responsible for the value of the chance that the plaintiff lost, so long as the initial act of the physician was itself negligent." 145 The loss of a chance doctrine is relevant to IFs because researcher failure to offer to disclose a clinically significant IF may cause a research participant to lose an opportunity for effective treatment and so may reduce the participant's chance of cure or survival.
There has been little discussion of the loss of a chance doctrine in the research context. It has been mentioned with relation to research participants who forego therapeutic options that might have been more effective and enroll in a study to receive therapy that produces no therapeutic benefit. 146 The doctrine has also been mentioned when individuals who believe that they were "wrongfully denied enrollment [in a research study] might sue, claiming a lost opportunity for recovery, improvement in health status, or participation in the endeavor of scientific advancement." 147 Recently, however, an article discussing the U.K. Biobank (UKB) raised the issue of a possible duty of disclosure by UKB if a participant is found to have a mutation or a genetic disorder, when treatment could be sought or changes made to lifestyle. 148 As with IFs, here the breach of a "duty to provide information" would increase the risk of disability or premature death as a result of the genetic disease. 149 Recognizing a breach would acknowledge that the research participant "'lost his chance' to pursue diagnosis and treatment." 150 Research participants have also made claims under property law doctrines, though these have been largely unsuccessful. 151 These cases claim a property right not only to biologic samples, but also to the results of research using those samples. In Greenberg v. Miami Children's Hospital Research Institute, the plaintiffs attempted to use a state statute regarding DNA analysis to support their claim that "persons who contribute body tissue for researchers to use in genetic analysis do not relinquish ownership of the results of the analysis." 152 The court found that the statute was inapplicable since the statute provided penalties only for disclosure of confidential genetic information without consent or lack of informed consent for the testing, rather than granting any right in the results. 153 In Ande v. Rock, researchers conducted a cystic fibrosis study on samples from newborns and did not inform parents of a newborn who tested positive of the results. 154 The parents claimed a property right to these test results and argued that if this information had been disclosed, they could have avoided harm in two ways: they would have been able to accept treatment for their child to lessen the severity and progression of her disease, and they would have chosen not to have a second child who was also diagnosed with cystic fibrosis. 155 None of their claims to this information succeeded. 156 While these property claims have not been successful, E. Haavi Morreim writes that with increased public emphasis on privacy in health care, " [i] t is at least plausible that personal genetic information and other products of research may give rise to stronger property rights both within and outside the context of research." 157 Because IFs are a product of research as well, and may convey information of even greater clinical or reproductive significance than research results themselves, recognition of property rights to information generated in research would strengthen research participants' claims to IFs.
Research participants have also attempted to bring contract claims against researchers, though courts have generally been reluctant to find binding contractual obligations in the research setting. 158 However, some courts have applied a contract analysis to the informed consent form between researcher and participant, 159 particularly to any exculpatory provision contained in the consent form. 160 A contract analysis has implications for how IFs are managed. It suggests that researchers take on whatever obligations to manage IFs are articulated in the consent process and that research participants may hold the researchers accountable for failure to meet those obligations. Case law also casts doubt on the viability of exculpatory clauses attempting to relieve the researcher of responsibility for managing IFs.
In Grimes, the Maryland Court of Appeals found that KKI made express representations creating a binding contract with the research participants. 161 KKI To the extent that the discovery of an IF may lead the participant to seek medical follow-up, the possibility of discovering IFs and their leading to costs for the participant should be disclosed. Assuming that the researchers themselves do not plan to fund medical follow-up evaluation and treatment
for an IF, they should disclose this in the informed consent process.
had expressly promised in its consent form to "collect lead dust samples from appellants' homes, analyze the samples, discuss the results with appellants, and discuss steps that could be taken, which could reduce exposure to lead; and…collect blood samples from children in the household and provide appellants with the results of the blood tests." 162 The court reasoned that because the informed consent process specifically informed the research participants that in return for providing samples they would receive the results of blood tests it created a contract in the research context. 163 Contract doctrines have also been applied to exculpatory language within an informed consent document. Vodopest v. MacGregor involved the enforceability of a preinjury release form signed by the plaintiff research participant. 164 The research examined the use of a breathing technique to alleviate altitude sickness and required that participants trek up a mountain. 165 When the plaintiff began to feel sick on the trek, the researcher encouraged her to continue climbing anyway. 166 The participant later charged the researcher with a "failure to recognize signs and symptoms of… the very thing that she was doing research on." 167 The court held that, insofar as the researcher attempted to use the form to release herself as a researcher from liability for negligent acts performed in furtherance of medical research, enforcing the agreement would violate public policy. 168 The court wrote that "the public's interest in the safety of human subjects and the public's interest in the integrity of legitimate and necessary research militate against allowing researchers to negligently conduct research with impunity." 169 This holding is consistent with the federal regulations' prohibition of exculpatory language in informed consent forms. 170 Taken together, all of the legal approaches discussed above provide a number of bases for finding researcher legal duties in handling IFs. In the next section, we introduce the core duties of researchers regarding management of IFs that seem to flow from these legal underpinnings as well as applicable ethics standards.
III. Researchers' Duties
We argue that researchers shoulder affirmative duties to manage IFs, consisting of five core responsibilities: (1) to plan for IFs in the research protocol; (2) discuss the possibility of IFs with research participants during the informed consent process; (3) responsibly address IFs that arise; (4) evaluate IFs (i.e., to verify their presence and determine their level of potential importance, seeking expert consultation as needed); and (5) in some cases offer to disclose IFs to research participants. The scope of these duties will be discussed below, in the order in which they would arise chronologically in the research process.
We note at the outset that researchers may resist any duty to manage IFs, arguing that research imposes on researchers no duty of clinical care; addressing IFs may cause research participants to mistake research for clinical care, an instance of the therapeutic misconception; offering to disclose any IFs will pose psychological, health, and privacy risks for research participants; and duties to manage IFs will impose insupportable costs on researchers. However, we argue that these objections are overcome by emerging trends in both ethics and law, which have begun to recognize that research participants may be entitled to more than researchers -and indeed, the existing research enterprise -currently provide them. We suggest that participants are entitled to information regarding IFs of likely clinical or reproductive significance based on the federal regulations pertaining to human subjects research, as well as common law theories such as tort negligence and the duty to warn, the loss of a chance doctrine, and contract law.
A. Duty to Plan for IFs, Develop a Pathway to Handle Them, and Implement the Plan
Researchers should plan in their study protocol for the possibility of obtaining IFs in the course of research. Planning includes creating a process for verifying IFs, evaluating their likely clinical or reproductive importance, and potentially offering to disclose them to the research participant. Researchers should tell potential research participants in the informed consent process and forms that IFs may be found, when that is the case. Researchers should also inform potential parThe inability to identify exactly what IF will arise is not critical; identifying the potential to generate IFs regardless of their exact type or implications will ground researcher duties to disclose this possibility during the disclosure of risks and benefits of the research.
journal of law, medicine & ethics SYMPOSIUM ticipants of the process by which IFs will be evaluated and the circumstances under which IFs will be offered to participants. IRBs should review the study protocol to ensure that an acceptable process for managing IFs is in place and review the informed consent plan and forms to make sure that potential participants will be made aware of both the possibility of IFs and whether and when this information will be offered to them.
These duties to plan for IFs and create a pathway to handle them in the research protocol and the ultimate duty to offer to disclose findings of likely importance to subjects flow from the researcher's duty to minimize risks to research participants, as required ethically and legally by the federal regulations. These risks include health dangers resulting from the failure to disclosure IFs of likely clinical or reproductive significance and the risk of reporting false-positives in identification of IFs to subjects. This duty is also supported by common law tort theories of a researcher duty of care arising from the expertise of the researcher, as seen in both Grimes and Blaz, since the researcher is in a better position than the research participant to identify and address IFs.
B. Duty to Discuss Incidental Findings in the Informed Consent Process
Once the proposed research protocol is approved by the IRB, researchers shoulder a duty to disclose the possibility of IFs to potential research participants in the informed consent process. One of the primary vehicles of human subjects protection provided in the federal regulations is the informed consent process and forms. As such, the regulations articulate requirements for informed consent that are relevant to the management of IFs.
The federal regulations require that the risks and benefits of the research be disclosed to potential research participants in the informed consent process. 171 This includes a description of "any reasonably foreseeable risks or discomforts to the subject," "any benefits to the subject or to others which may be reasonably expected from the research," and when appropriate, a statement that the procedure "may involve risks to the subject…which are currently unforeseeable." 172 IFs may be viewed either as risks or as anticipated benefits of research, depending on the individual preferences and values of research participants. 173 This subjective perception of IFs supports a duty to address in the informed consent process the possibility of IFs; disclosure of the risks and potential benefits of IFs will allow research participants to determine for themselves whether these risks and benefits affect their decision to participate in the research.
Whether a particular finding is harmful or beneficial may depend on the participant's individual values, as well as the availability of intervention. The possibility of psychological harms in research was early recognized in the Belmont Report, 174 but has more recently been extensively discussed in relation to disclosure in genetic research. 175 For IFs, the psychological harms are due to the information itself, such as a serious medical condition that has not manifested and was previously undetected. 176 Such discoveries may also confer therapeutic benefit or benefit in life planning, but when the information is unexpected or alarming or when there is no intervention available, the disclosure of the finding could be psychologically distressing. 177 IFs may also pose social and economic burdens. Insofar as genetic information is recognized as presenting risks of stigmatization, this would be true of IFs of genetic research. In addition, concerns regarding adverse effects on employability and insurability due to genetic information have been discussed in legal and bioethics literature. 178 Similar effects on insurability have been pointed out in fMRI research as well. 179 As with psychological risks, social and economic risks were also recognized in the Belmont Report and the IRB Guidebook. 180 Thus, they should all be disclosed to potential subjects. How these risks will be managed should also be disclosed.
Before researchers offer to disclose certain IFs to their research participants, they have a duty to verify and evaluate those IFs. The researcher must confirm the existence of an IF, determine whether the IF has likely clinical or reproductive significance and whether the level of significance warrants offering the IF to the research participant, and consult a clinical expert, if necessary, to make these determinations.
Some may argue that this conception of the risks of research is broader than the federal regulations because it implicates non-physical risks beyond risks directly caused by the research procedure. However, discovering IFs is a direct product of the research process. And non-physical risks are already taken into account in IRB evaluation of proposed protocols, from the moment, for example, when researchers apply for expedited review of their protocol; the regulations look to whether research procedures would be damaging to the subjects' financial standing, employability, insurability, reputation, or be stigmatizing. 181 This recognition in the federal regulations of the importance of these non-physical risks supports an obligation to disclose to potential research participants the possibility of finding IFs. At the very least, IRBs are authorized by the federal regulations to require researchers to offer information to research participants regarding certain risks "when in the IRB's judgment the information would meaningfully add to the protection of the rights and welfare of subjects." 182 This requirement must be balanced against the well-recognized right, particularly relevant in genetics, for participants to refuse information about them discovered during the course of research. 183 Researchers may argue that as long as they disclose during the informed consent process that they will not pay attention to or evaluate IFs, they should be absolved from duties to address, evaluate, and offer to disclose IFs. This is one possible strategy for limiting the expectations of research participants regarding IFs. However, we argue that such agreements are a violation of researchers' ethical and legal duties. Researchers should not be able to use the informed consent process to "contract out" of their ethical obligations: they should not be able to avoid the management and disclosure of IFs in research, no more than they could ask individuals to participate in research with an unreasonable balance of risks and benefits.
In addition, because the use of exculpatory language is prohibited when it serves to release researchers or their institution from liability for negligence, 184 language indicating that researchers will not be held responsible for IFs may be in violation of the regulations. 185 When an IF is of clear health significance to the research participant, language in the consent form purportedly releasing the researcher from liability for failure to disclose the IF may not protect the researcher. If the information could have been relayed to the research participant to avoid a serious health danger, the court may find it negligent not to have offered that information. 186 The federal regulations require researchers to disclose any additional costs to the research participant "that may result from participation in the research." 187 To the extent that the discovery of an IF may lead the participant to seek medical follow-up, the possibility of discovering IFs and their leading to costs for the participant should be disclosed. Assuming that the researchers themselves do not plan to fund medical follow-up evaluation and treatment for an IF, they should disclose this in the informed consent process. This information may be particularly important for those research participants who have no health insurance.
Finally, the federal regulations require that, when appropriate, the informed consent form should include " [a] statement that significant new findings developed during the course of the research which may relate to the subject's willingness to continue participation will be provided to the subject." 188 IFs may indeed be "significant new findings" affecting a participant's willingness to continue. This supports a researcher duty to disclose in the consent process the possibility of IFs. Legal theories supporting this duty include contract law. The consent form may be found to create a contract with the participant that requires the communication of information resulting from or discovered during the research that has health implications, as in Grimes. Also arising under contract claims may be the issue of exculpatory language; a state court may find exculpatory language that is prohibited under the federal regulations to evidence a state law breach of contract. State law requirements may also supThe pathway for handling IFs, including expert consultation when needed, should be explained in the informed consent process. Researchers should clarify for participants the level of review that IFs will receive, so that participants do not mistakenly rely on the belief that more work-up will be provided than the research protocol actually calls for. 
C. Duty to Address Incidental Findings as They Arise
The duty to disclose IFs of potential clinical or reproductive significance implies a duty to exercise the care of a researcher with the training of the researcher in question in order to recognize and address IFs as they arise in research. This is based on the existence of a special relationship between the researcher and research participant, in which the researcher is privy to information about the participant based on their interaction. This duty was demonstrated in Grimes and in Blaz. This is not a duty to hunt for IFs or collect more information or different information than the research protocol actually requires; this would exceed the scope of the research design in a manner that is overly burdensome and costly to the researchers. The researcher should adequately analyze the information gathered during the regular course of research. For example, an fMRI researcher whose protocol calls for scans that are not optimized for clinical diagnosis would not be compelled to procure scans that are so optimized. Some institutions do have this type of policy, 190 but in some research, obtaining a clinical-grade scan may actually expose the participants to more physical risk. (As seen in Blaz, a heightened dose of radiation, while producing a clearer image, may confer increased future risk.) More importantly, such efforts begin to resemble clinical care or screening rather than research. We agree with Jay Katz that the distinction between research and clinical care is an important one. 191 We argue only that researchers have more duties with respect to IFs than have been recognized, not that researchers should undertake the full duties of clinicians.
While researchers should not be required to actively search for IFs, they should not blind themselves to the existence of IFs in their collected research data. For example, a CT colonography researcher should not exclude from her field of view all areas beyond the borders of the colon in the hope of avoiding extracolonic findings. Such information is intrinsic to the research modality -a researcher who collects this information is not then free to disregard portions in order to evade possible responsibilities to the research participant. To allow this would be to reduce participants to mere means to pursue the researcher's ends and would disregard obligations of respect for persons and reciprocity. 192 As part of fulfilling the duty to address IFs, researchers should be charged with knowing if IFs may be discovered in their research. In some research domains, the existence and prevalence of IFs is already beginning to be reported in the literature. 193 Researchers should be alert to this literature, the likelihood of discovering IFs in their research population, and the kinds of IFs likely to emerge, so that they may plan their research protocol to address IFs.
D. Duty to Verify Incidental Findings and Assess Likely Clinical or Reproductive Significance
Before researchers offer to disclose certain IFs to their research participants, they have a duty to verify and evaluate those IFs. The researcher must confirm the existence of an IF, determine whether the IF has likely clinical or reproductive significance and whether the level of significance warrants offering the IF to the research participant, and consult a clinical expert, if necessary, to make these determinations. The researcher's duty to handle IFs culminates in a duty to offer to disclose based on ethical and legal considerations including the duty to warn and the loss of a chance doctrine. While the federal regulations do not explicitly refer to IFs, as discussed above, general considerations of research ethics -respect for persons, minimizing risks, and providing a reasonable relationship between risks and anticipated benefits -help determine the standard for the duty to disclose IFs.
The duty to evaluate stems from the ethical principles of minimizing risk to research participants 194 and maintaining a reasonable relationship between risks and anticipated benefits. As discussed above, the risks of IFs include psychological distress. This makes it important to confirm the analytic validity of the finding, and ensure that the finding really belongs to this research participant and was derived correctly. It also means making sure that the test result indeed indicates the clinical problem of concern. For genetic research, this is likely to mean confirmation of the finding in a laboratory approved under the Clinical Laboratory Improvement Amendments (CLIA). 195 Some would point to the likelihood of false-positives and any unnecessary anxiety they might cause as a reason to limit all disclosure of IFs. However, concerns over incorrect data or false-positives only point toward increased diligence in managing IFs, not to a blanket policy of nondisclosure of even the most important information. Also, while the problem of false-positives cannot be avoided in the biomedical enterprise, it should be mitigated. We agree with others in calling for more research on the rate of falsepositives in identifying IFs, 196 but in the meantime, false-positives are another risk to be minimized in the evaluative process.
The legal support for the duty to address apparent IFs includes the duty to warn and the loss of a chance doctrine, as discussed above. The duty to warn is based here on the researcher's access to information of likely clinical significance for the research participant. According to the Grimes court, researchers are generally in a better position than research participants to "anticipate, discover, and understand the potential risks to the health" of those participants, 197 who are often "poorly placed to protected themselves from risk." 198 The Blaz court stated that "[a] duty to warn exists when there is 'unequal knowledge and the defendant possessed of such knowledge, knows or should know that harm might occur if no warning is given. '" 199 This lost opportunity to avert harm by failure to warn may be recognized through the loss of a chance doctrine.
The next two steps -a researcher's decision on whether to consult an expert and the researcher's (and consultant's) decision as to whether a finding should be offered to the research participant -allow researchers to distinguish those IFs that should be offered to participants, may be offered, and should not be offered. 200 IFs that should be offered are generally findings with high likelihood of clinical or reproductive importance, for example, when the IF indicates a clinical condition that is likely to be life-threatening or a condition likely to be grave but that may be avoided or ameliorated, as with increased surveillance or clinical treatment. 201 We recognize that given the risks posed and the subjective preferences of individual participants, not all IFs should be disclosed. These two steps in evaluating findings therefore help ensure that the risks of IFs to be offered are reasonable in relation to the benefits.
Thus, an important first step is for the researcher to make an initial determination whether evaluating the IF requires clinical expertise beyond that of the research team. Verifying and evaluating an IF can be challenging and call for expertise beyond that of the researchers. 202 However, we are not urging that researchers with limited resources routinely have all research data and scans reviewed by a clinician. We are recommending that researchers obtain expert review of those suspected IFs whose verification and assessment requires clinical expertise beyond that of the team. It falls to the principal investigator as leader of the research team to determine when consultation is needed because assessing a suspected IF and determining whether an expert consult is needed may be challenging, particularly for researchers without medical training. 203 There may be several objections raised to this step. Researchers may be concerned about the costs of consulting an expert. This burden may be lessened through assistance from the research institution or funding agencies. There may also be several liability concerns for the researchers regarding research participant privacy and confidentiality of participant information, as well as liability concerns for any potential clinician experts regarding the quality of scans or data from which they must make a determination. We discuss these in turn.
As discussed above, IFs pose risks to the research participant. These risks include disclosure of the IF to third parties when the research participant has not consented to that. The federal regulations require such risks to be minimized by requiring that the researcher must provide, when appropriate, "adequate provisions [in the research plan] to protect the privacy of subjects and to maintain the confidentiality of data." 204 Researchers should have procedures in place for the protection of confidentiality and should disclose to research participants in the informed consent process when their IFs will be shared and under what circumstances, seeking consent to this plan.
Disclosure of an IF to a consultant thus raises privacy and confidentiality concerns. A related concern is that in contacting a consultant, the researcher will be violating privacy rules under HIPAA. 205 HIPAA privacy rules apply to researchers who use and disclose journal of law, medicine & ethics SYMPOSIUM "protected health information." 206 The determination of whether a particular researcher is subject to the Privacy Rule is beyond the scope of this paper. However, assuming that the researcher is covered and IFs constitute "protected health information," there may be three permissible pathways for obtaining a consult on an IF. First, the researcher ideally will have planned for this possibility in the research protocol and thus had an opportunity to obtain prospectively the subject's authorization for uses and disclosures not otherwise permitted by the HIPPA Privacy Rule, including consulting an expert on IFs. 207 However, when prospective authorization has not been obtained, the researcher may still be able to consult an expert by de-identifying the IF according to HIPAA-defined standards. 208 Alternatively, if the IF cannot be deidentified (or would not be diagnostically useful if it were), consultation with an expert to obtain a clinical evaluation of the IF may be permitted as "treatment," that is, coordination or management of health care, including consultation. 209 "Health care" under the HIPAA Privacy Rule includes, but is not limited to, "preventive [or] diagnostic…counseling, service, [or] assessment." 210 Thus, although the best alternative is to obtain the subject's authorization prospectively, the lack of authorization may not tie a researcher's hands, should the researcher need to consult an expert. 211 The pathway for handling IFs, including expert consultation when needed, should be explained in the informed consent process. Researchers should clarify for participants the level of review that IFs will receive, so that participants do not mistakenly rely on the belief that more work-up will be provided than the research protocol actually calls for. Kulynych has suggested that such reliance may lead to researcher liability. 212 She states that "[r]esearchers should also be aware that they may incur liability for negligence if the subject reasonably believes that a medical professional will review neuroimages obtained in the study and the subject is not informed promptly of foreseeable harms (e.g., diagnostically useful indications of risk or abnormality)." 213
E. Duty to Offer to Disclose Incidental Findings of Likely Clinical or Reproductive Significance
The researcher's duty to handle IFs culminates in a duty to offer to disclose based on ethical and legal considerations including the duty to warn and the loss of a chance doctrine. While the federal regulations do not explicitly refer to IFs, as discussed above, general considerations of research ethics -respect for persons, minimizing risks, and providing a reasonable relationship between risks and anticipated benefits -help determine the standard for the duty to disclose IFs.
Only a subset of IFs need be offered to research participants. The consensus paper in this symposium suggests three levels of IFs and the corresponding disclosure responsibilities. 214 The paper specifies those IFs that should be offered, those that may be offered, and those that should not be provided. That schema is informed by the human subjects regulations and ethical consideration, as that paper explains.
If the research participant does not decline the IF information, thereby asserting a right not to know (discussed above), then disclosure of the IF should be conducted so as to communicate effectively and offer appropriate support and referral to clinicians for further clinical work-up and care. This kind of communication aims to minimize the risks to research participants of receiving this information while maximizing anticipated benefits. Addressing IFs in genetic research, the OHRP IRB Guidebook states that "[a]ppropriate counseling should be provided to educate subjects about the meaning of the genetic information they have received, and to assist them in coping with any psychosocial effects of participation." 215 This is consistent with minimizing risks to research participants. As noted above, respecting a participant's right not to know is a part of respecting the participant's autonomy; this right is well established in genetics.
Once the researcher has communicated the IF to the research participant, it reasonably falls to the participant to pursue clinical work-up and care. The underlying clinical problem revealed by the IF was not caused by the research; the researchers came upon the IF in the course of meeting research aims. Thus, we see no basis for placing on researchers the duty to provide and fund the clinical work-up and care. 216 That said, researchers should stand ready to communicate with the participant's physicians, if the participant authorizes this. Certainly, research participants who lack health insurance or otherwise face obstacles to securing clinical care will raise special concerns. Researchers should anticipate this problem and may prudently identify in advance referral options that would effectively assist a research participant confronting these problems.
IV. Conclusion
This article explores the ethical and legal theories that ground researchers' duties to manage IFs in human subjects research. Based on those theories, we suggest that researchers indeed shoulder duties to research participants. In making this argument, we challenge the traditional line drawn between robust physician duties of care toward patients and minimal researcher duties of care toward research participants. We advo-cate an intermediate researcher duty of care, supported both by provisions of the federal human subjects regulations and recent case law. We argue that this researcher duty of care applies to incidental findings discovered during the course of research and requires that the researchers plan for IFs in the protocol development, discuss the possibility of IFs with research participants during the informed consent process, responsibly address IFs that arise, evaluate IFs (with a consultant if needed), and in some cases offer to disclose IFs directly to research participants. As research technologies become more powerful, their potential to generate incidental findings will only increase. It is crucial to clarify the responsibilities that researchers bear to handle IFs responsibly. 
